Female juvenile play elicits Fos expression in dopaminergic neurons of the VTA.
Juveniles of many species engage in rough-and-tumble play behaviors, and these social encounters are important for the expression of typical social behaviors. Play is a highly motivated and rewarding behavior, which suggests that the mesocorticolimbic dopamine system is likely important for reinforcing the behavior. Indeed, systemic dopamine receptor antagonists decrease the expression of play behaviors, but the specific dopaminergic networks important for play are not known. In this study, we examined immediate-early gene expression in specific dopaminergic cell groups after juvenile male and female rats played or did not play. Subjects were housed with a same-sex sibling, and spontaneous play behavior (or lack thereof) was observed for 1 hr. Brains were harvested and immunohistochemistry was used to localize Fos and tyrosine hydroxylase. Cells expressing both proteins were counted in midbrain and forebrain dopaminergic cell groups. Females that played had more double-labeled cells in the ventral tegmental area (VTA) than females that did not play, but there was no effect of play on double-labeled cell counts in any brain region in males. Furthermore, many measures of play in females were positively correlated with the number of double-labeled cells in the VTA, including play duration and pin duration. Our results suggest that play in females likely induces dopamine release from mesocorticolimbic neurons to reinforce play behaviors. Our results also highlight a sex difference in the neural networks mediating play, thus emphasizing the importance of studying the neurobiology of play in both males and females.